Introduction
More than 3,400 species of mosquito have been recorded worldwide. They include 37 genera, all within a single family, the Culicidae, itself divided into 3 sub-families, Toxorhynchitinae, Anophelinae, and Culicinae. They occur in tropical and temperate zones, even above the Arctic Circle but are absent in the Antarctic. They are found as high as 6,000 m (above sea level) in mountainous regions and as deep as 1,250 m (below sea level) in caves and mines (Lane & Crosskey, 1993) . If there is obviously an academic interest in the description and understanding of mosquito biodiversity, its study is also a major issue because of the risk associated with invasive species and the emergence and spread of vector-borne diseases. The efficiency, speed and reach of modern transport networks put indeed people at risk from the emergence of new strains of familiar diseases or completely new diseases (Guimerà et al., 2005) . The global growth of economic activity, tourism, and human migration is leading to ever more cases of the movement of both diseases vectors and the pathogens they carry (Tatem et al., 2006b ), increasing at the same time the biodiversity of mosquitoes around the world. In the current context of global warming, the expansion of areas suitable for the major disease vectors is becoming a threat and even a reality for some regions with several species being classified as invasive. To temperate this point, it is important to mention that among all mosquito species recorded, only 10% are regarded as efficient vectors of infectious agents having a considerable impact on human welfare and health. However, this small fraction is responsible for some of the worst scourges of humankind and the most important vectors belong essentially to three genera including Anopheles, Aedes, and Culex among which some species have been quite successful of wide-scale invasions. An invasive species is defined as a species having a great impact on its new environment and spreading with measurable growth and distance dispersed (Daehler, 2001) . Three major biological characteristics are found among the most invasive mosquito species, their close association with humans, egg resistance to desiccation (genus Aedes), and small larval habitats such as a wide variety of water holding containers among which man-made ones advances in molecular systematics have provided simple and reliable methods for unambiguous species identification and as a result increased the mosquito biodiversity with new species described based on molecular approaches (Besansky, 1999; Manguin et al., 2008b; Paskewitz et al., 1993; Smith & Fonseca, 2004) . These molecular assays are crucial to identify the correct vector species before implementing efficient control programs. Examples of misidentification due to overlapping morphological characters may have important consequences as non-vectors are targeted hampering vector control programs (Singh et al., 2010; Van Bortel et al., 2001) .
Are mosquitoes just pests?
If most studies dealing with mosquitoes are related with their role in the spread of infectious diseases and the will to reduce their vectorial capacity, it appears fundamental to consider their place in the biosphere, especially as part of the food chain and the possible positive impacts they can have. Thus, some of them, Aedes communis and Aedes canadensis, are said to be involved in the pollination of orchids (Habenaria species) in North American swamps (Thien, 1969) . There are however very few data on this point and this even reveals the cruel lack of ecological data on mosquitoes and especially their role in the ecosystem. This is particularly true for the ones that are not considered as public health problems. It is interesting to notice that among them, the pitcher-plant mosquito, Wyeomyia smithii has the privilege to have been the subject of investigations that have revealed that this mosquito species has evolved in response to global warming (Bradshaw & Holzapfel, 2001 ). The particularity of this mosquito is that it is found only in the phytotelma of the purple pitcher plant, Sarracenia purpurea where it is the top-predator controlling the bacterial diversity in this small ecosystem (Peterson et al., 2008) . Such an interest for the ecology and evolution of mosquito species is usually uncommon for species that are not considered as vector or nuisance. The development of studies in this field appears today highly needed to better understand the role of mosquitoes in community ecology, in species interactions and thus in ecosystem functioning.
Aedes aegypti
The yellow fever mosquito Aedes aegypti (Fig. 1A) is the principal urban vector of dengue (Fig. 2) , chikungunya and yellow fever. It is an African species closely associated with humans: it feeds on human blood (anthropophilic), although not exclusively, and breeds in the peridomestic environment in artificial containers. Maritime dispersal in the Mediterranean region-in ships carrying infested water storage vessels-may have begun as early as 1000 B.C. From the 16 th century onwards the species invaded the Americas, carried from Africa in slave ships (Tabachnick & Walter, 1991) . The transatlantic passage generally took six to eight weeks, during which water storage containers must have been a prolific breeding site and the slaves and crew a ready source of blood. In consequence, it was not unusual for ships to arrive with an active yellow fever epidemic onboard (Rodhain, 1996) , hence the yellow flag that still signifies a ship in quarantine. The species was quick to colonise the New World, and this was accompanied by repeated and devastating yellow fever epidemics in seaports as far north as Boston (MA) and in inland cities such as Memphis (TN) and St Louis (MO). Aedes aegypti is now widespread in tropical Americas and has been recorded in 21 states of the United States (Gubler & Clark, 1995; Reiter, 2010b) . From the mid-19 th century onwards, it became widespread and common in much of India and Southeast Asia, probably accelerated by an increase in seaborne trade. Curiously, yellow fever has never been documented in the region, but dengue and chikungunya quickly became endemic and are now a major health problem. In the Polynesian islands, dispersal of Ae. aegypti between 1924 and 1986 has been attributed in large part to the construction of new airports (Mouchet et al., 1995; Séchan et al., 1993) . Although well-established, often common in sub-tropical and many temperate regions, it disappeared from the entire Mediterranean region after World War II, perhaps because of widespread use of DDT for malaria eradication. In the past two decades it has become scarce in many regions of the United States; this has been attributed to the spread of a second introduced species, the Asian Tiger mosquito Ae. albopictus (Hobbs et al., 1991; Lounibos et al., 2010; O'Meara et al., 1995; Reiter, 2010b) . 
Aedes albopictus
Although Aedes albopictus, the Asian Tiger mosquito (Fig. 1B) , is widespread in urban areas, it is not restricted to the peri-domestic environment and feeds readily on many species of vertebrates. Until the mid-20 th century, the only established populations outside Asia were B A www.intechopen.com Global Impact of Mosquito Biodiversity,Human Vector-Borne Diseases and Environmental Change 31 in the Hawaiian Islands, Madagascar, several small islands in the south-western Indian Ocean and various islands in Polynesia and other regions of the Pacific, but in the 1970s a new infestation appeared in Albania and the species quickly became widespread and abundant. In 1983, the appearance of a single specimen in Memphis (TN, United States) was attributed to container transportation (Reiter & Darsie, 1983) and this was confirmed in 1985 when widespread infestations throughout the southern United States were traced to a global trade in used tires, with millions of tires exported from various countries in Asia, particularly Japan (Hawley et al., 1987; Reiter & Sprenger, 1987) . Laboratory studies revealed that strains from northern Asia are cold-hardy and exhibit a winter diapause that is progressively absent at lower latitudes (Hawley et al., 1987) ; these mechanisms presumably limit potential range in newly infested countries. In the United States, the species is now established as far north as Nebraska and Illinois where temperatures below -20°C are not uncommon. In 1988, Ae. albopictus reached Mexico (probably exported from the United States) and spread into all countries of Central America. The species was already present in Brazil (1985) and is now occurring throughout South America, except Chile (Forattini, 1986; Reiter, 2010b) . It has spread rapidly in Africa, with infestations identified in southeast Nigeria (1991 ), Cameroon (2000 , Equatorial Guinea (2003), Gabon (2007) , Central African Republic (2010), Algeria (2010) (Diallo et al., 2010; Fontenille & Toto, 2001; Gubler, 2003; Izri et al., 2010; Pages et al., 2009; Toto et al., 2003) and is also reported from Lebanon, Syria and Israel (Reiter, 2010a (Aranda et al., 2006; Dalla Pozza & Majori, 1992; Reiter, 2010b; Schaffner & Karch, 2000; Scholte & Schaffner, 2007) . Compared to Ae. aegypti, its vectorial capacity is generally held to be low because it is not host specific (Gratz, 2004; Gubler, 2003) and virus dissemination from midgut into salivary glands occurs at lower rates (Lambrechts et al., 2010) . However, recent outbreaks of dengue (Hawaii, 2001-02) and chikungunya (Reunion Island, 2005-06; Italy 2007; Gabon 2007) confirm that Ae. albopictus can function as an epidemic vector, at least under certain conditions (Effler et al., 2005; Pages et al., 2009; Renault et al., 2007) . The accelerating expansion of global air travel for business and tourism, and the rapid rise in the prevalence and incidence of urban transmission in the tropics guarantee that such outbreaks are likely to become increasingly common. This growing risk shows the need for implementation of regular monitoring of populations as the vectorial status is a dynamic process that may evolve towards greater efficiency (Lambrechts et al., 2010) . The potential role of Ae. albopictus acting as bridge vector of more arboviruses, such as yellow fever (Reiter, 2010a) , to be brought into peridomestic environments, increasing the risk of human infection, is feared and calls for a close surveillance.
Other Aedes or Ochlerotatus species
Other species of Aedes or Ochlerotatus, two genera of the Aedini tribe (Reinert et al., 2004) , have invaded new territories, including Ochlerotatus (Ae.) japonicus in North America and Hawaiian Islands (Fonseca et al., 2010; Hughes et al., 2008; Larish & Savage, 2005) and Central and Western Europe (Schaffner et al., 2004; , Ae. bahamensis in south Florida (O'Meara et al., 1989) , Oc. (Ae.) atropalpus in Italy (Romi et al., 1997) and in the Netherlands (Scholte et al., 2009) , and Ae. togoi in the Pacific Northwest (Belton & Belton, 1990) and Malaysia (Ramalingam, 1969) .
Culex pipiens complex
Mosquitoes in the Culex pipiens complex are ubiquitous in tropical, subtropical and temperate regions in urban, suburban and rural habitats worldwide (Smith & Fonseca, 2004) . They are important as vectors of a number of arboviruses in temperate and tropical regions (e.g. West Nile Virus, Rift Valley, St. Louis encephalitis, Japanese encephalitis) and parasites including Bancroftian filariasis and a large number of avian protozoans. In the tropics and sub-tropics Culex pipiens quinquefasciatus (Figs. 4, 5) is the classic species in water highly contaminated with organic material, even in latrines and septic tanks, but it also breeds in cleaner water in artificial containers, often sympatric with Ae. aegypti. The pathways of global expansion of this species appear to have followed those of Ae. aegypti. There is evidence that it invaded Australia between the end of the 18 th century and early 19 th century (Marks, 1972) and New Zealand at some time prior to 1848 (Weinstein et al., 1997) . Its appearance on Maui, in the Hawaii Islands (the first mosquito to do so) is attributed to the arrival of ships from Mexico around 1826 (Dine, 1904) , but this was undoubtedly followed by multiple additional introductions (Fonseca et al., 2000) . The presence of the species, in conjunction with the arrival the European House Sparrow (Passer domesticus) infected with the avian malaria parasite Plasmodium relictum had a catastrophic impact on the unique local avifauna; many species became extinct and others only survive at altitudes too high for mosquito-borne transmission (Fonseca et al., 2000; Van Riper et al., 1986) . Colonisation of the Pacific islands appears to have been linked to military movements during World War II as well as marine trade with Australia (Belkin, 1962) . Introduction of Cx. p. quinquefasciatus in the New World also appears to have been recent but the pathway is unclear. On the African and Asian continents, populations present a high allelic richness that suggests multiple introductions from different sources (Fonseca et al., 2006) . The common House Mosquito, Culex p. pipiens, is probably of European origin. Winter diapause in the adult stage, and the ability to survive in sub-zero temperatures have enabled it to colonise temperate regions of north and south America (Lane & Crosskey, 1993; Vinagradova, 2000) . 
Anopheles species
The reduction of travel time with faster ships or aircrafts allowed the transportation of more mosquitoes, as well as other genera that require specific environment for reproduction such as Anopheles. This major change in travel velocity has provoked cases of invasion of Anopheles vectors. In 1864, the opening of the Tamatave-Port-Louis steam boat line was immediately followed by the invasion of An. gambiae s.l. (Fig. 6 ), major vector of Plasmodium falciparum malaria in Africa (Fig. 7) , from Madagascar to Mauritius, a malaria-free island prior to this introduction. One year later, the first malaria epidemics burst in the harbour of Mauritius and propagate all over the island (Mouchet et al., 1995) . However, the most famous Anopheles vector invasion concerns the devastating introduction of An. gambiae s.l., specifically An. arabiensis (Parmakelis et al., 2008) which is one species of the Gambiae Complex, from Africa to north-eastern Brazil in 1930 (Soper & Wilson, 1943) . Anopheles females were most likely transported from Dakar (Senegal) to Natal (Brazil) in a fast ship (sloop) which was regularly crossing the Atlantic Ocean (Rodhain, 1996) . The environmental conditions found in Natal were close to the ones of the native area; therefore the species gradually invaded the north-eastern part of the country to cover 54,000 km² after 10 years, spreading malaria and killing 16,000 persons (Killeen et al., 2002) . Malaria was already endemic in Brazil but the local vectors were not as efficient as the African vector, An. arabiensis, in disseminating falciparum malaria. One might also wonder about the role played by the interaction between African Anopheles and South American malaria parasites. Although costly, the military organisation of the vector control program, based on the systematic suppression of larval habitats and the use of Paris Green in larval sites that could not be eliminated, was successful as the species was eradicated by 1940 from Brazil (Soper & Wilson, 1943) . In 1942, another invasion by An. gambiae s.l., presumably An. arabiensis again, was reported in Upper Egypt, spreading 850 km along the Nile River. The vector was most likely imported by boats from Sudan as transportation was greatly increased during this period of war. This invasion was followed by a major malaria epidemic responsible for an estimated 12,000 deaths (Shousha, 1948) . Based on the same energetic vector control methods than in Brazil (Paris Green against larvae and insecticide spraying against adults), An. gambiae s.l. was eradicated by 1945 (Shousha, 1948) .
With the era of aircraft transportation, the travel time has been reduced so much that in less than two days an insect could reach almost any point of the world, as well as an infected person. The phenomenon called "airport malaria" is due to the introduction of Anopheles vectors from an endemic area to a non-endemic one where people, living near international airports but who never travelled to a malaria-risk area, can be infected. The highest risk comes from western and central Africa as most of the air traffic includes stopover in west European airports. Among the numerous Anopheles mosquitoes found in these international airports, An. gambiae s.l. (An. gambiae or An. arabiensis), the most efficient malaria vector in the world, is frequent during the hot summer period (July-August) as climatic conditions coincide with the region of origin (Mouchet, 2000) . However, in the case of airport malaria, the infected tropical Anopheles mosquito has very poor chance of development as temperate climate is unfavourable to its establishment. Even the growth of travel back and forth to endemic areas presents a negligible risk of invasion of Anopheles vectors in temperate regions but this risk increases in tropical and subtropical areas where the climate barrier is absent. The constant increase in sea and air traffic raises the risk of introducing new vectors, especially through shipment of goods and small aircrafts that introduced numerous mosquito species worldwide contributing locally to an increase of the biodiversity. Reports show for instance that all five mosquito species found in Hawaii are non-indigenous, as well as 17 of Guam's 24 species (only 7 are endemic) (Lounibos, 2002) . However, most vector invasions, especially in regions where resources for correct entomological surveys are lacking, go unnoticed because of a lack of surveillance. Only few regions in the world are controlling invasive mosquitoes and a future universal reporting system as well as qualified personal need to be implemented. Multiple introductions of the same invasive species seem to be a fundamental evolutionary factor that may also play a role on changes in pathogen virulence which impacts important epidemiological parameters as shown in Hawaii with the increase in the altitudinal range of Cx. quinquefasciatus and the differences in vector competence to avian malaria after the second introduction of the vector (Fonseca et al., 2006) . 
Factors influencing mosquito invasion

Global village … also for mosquitoes
The risk of vector invasion is now constantly present and even increasing as transport networks continue to expand in reach, speed of travel, number of travellers and goods carried. This expansion of the global traffic is associated with an increase of biological invasions which may cause nuisance and threats to human health (Tatem et al., 2006a) . The vectors and the pathogens they carry can now move further, faster and in greater numbers than ever before. The current main road of mosquito invaders goes from Asia to Americas which corresponds to the predominant direction of tire shipments (Reiter, 1998) . The combination of traffic volumes and climatic appropriateness can explain a great deal of invasion pathways of most cosmopolitan vectors, as shown for Ae. albopictus (Tatem et al., 2006a) . The establishment of a vector in a new area requires several conditions, which vary from a species to another. The environment and the type of larval habitats are major components that will allow either the global invasion of new vector species (e.g. Ae. albopictus), or its establishment in a new area due to environmental changes (e.g. global warming), or will restrict it to specific areas. The immature stages of Anopheles species tend to develop in more natural larval habitats, although anthropogenic sites have been reported such as wells, domestic tanks, etc. For Aedes and Culex, their habitats are highly anthropogenic, and thus suitable for invasion and extension of their geographic distribution. Although most recorded invasions concern Aedes species and to a lesser extent Culex species, the establishment and spread of Anopheles species, in particular An. gambiae or its sister species An. arabiensis, could be devastating as proved by the few examples related above. The former species occurs in hotter and wetter climates of sub-Saharan Africa compared to the latter one that prefers drier environments as found during the invasions of Northeastern Brazil or Upper Egypt. This specificity linked to each species led Tatem et al. (2006a) to speculate on the most favourable regions that could be invaded outside Africa, such as Southeast Asia and Central/South America for An. gambiae and Middle East and Canary Islands for An. arabiensis, although it was this latter species that invaded the north-eastern part of Brazil in 1930 (Parmakelis et al., 2008) . These high-risk regions of invasion by the most efficient malaria vectors in the world have been defined based on the combination of local climate and volume of sea traffic. However, this risk is relatively small as the sea traffic volumes from sub-Saharan Africa are still quite low compared to the Asian traffic. To the level of traffic volume and the appropriate environment, it is important to add biological traits that favour mosquito transportation. Anopheles mosquitoes are a lot less adapted to man-made larval habitats and to urban areas than Aedes or Culex species. Therefore, their transportation is mainly occurring at the adult stage and in low numbers and this greatly reduces the success of invasion. As a consequence, the distribution of the Anopheles species is either regional or local (Fig. 7) , but no species has a cosmopolitan distribution such as Aedes (Figs. 2, 3) or Culex (Fig. 5) species (Hay et al., 2010; Lounibos, 2002; Mouchet, 1999) . Other barriers exist such as competition from local mosquitoes that represents an obstacle for the development of the alien species (Hay et al., 2005) . In addition, equilibrium with competitors, predators and local pathogenic agents must be reached in order to have a productive larval development in new ecosystems. In Mauritius, as both An. arabiensis and An. funestus were imported, the latter species was eradicated after insecticide vector control while the other one persisted (Mouchet et al., 1995) . The invasion of An. arabiensis in Brazil was stopped and the species eradicated by larvicide use (Soper & Wilson, 1943) , whether this vector control is not efficient in Africa. This is most likely due to the precarious adaptation of this imported species into a new environment (Mouchet et al., 1995) . More cases of imported Anopheles species eradication or spontaneous disappearance have been reported. The same occurred for some cases of imported Aedes vectors, for instance with the elimination of Ae. aegypti from the Mediterranean Basin and Ae. albopictus from a Polynesian atoll (Taiaro Island, Tuamotu Archipelago) where it was intentionally introduced to take over from Ae. polynesiensis which is the local vector of lymphatic filariasis. The nonindigenous species failed to displace the native vector and within 1-4 years disappeared from the island (Rosen et al., 1976) .
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How is the mosquito biodiversity distributed around the world?
As stated in the introduction, mosquitoes are occurring worldwide, except in the Antarctic. They occur heterogeneously around the world. Anopheles mosquitoes for instance are absent from islands such as Greenland, Iceland, the Seychelles, New Caledonia and islands of central and eastern Polynesia (Fig. 7) (Mouchet et al., 2004; Robert et al., 2011) . Several studies on mosquito biogeography have shown that the highest biodiversity of mosquitoes occurs in Southeast Asia and the Neotropics (Gaston & Hudson, 1994) . There is a latitudinal biodiversity gradient with species richness increasing toward the equator (Foley et al., 2007) and several Asian countries, including Indonesia, Malaysia, and Thailand, along with Brazil have the highest numbers of mosquito species. Based on the 24 Anopheles species complexes currently recognized (Carvalho-Pinto & Lourenço-de-Oliveira, 2004; Coetzee et al., 1999; Harbach, 2004; Krzywinski et al., 2011; Manguin et al., 2008b; Narang et al., 1993) , 12 occur in Asia (50%) while 5, 3, 3, and 1 are respectively distributed in Americas (21%), Africa (13%), Australia-Pacific (13%) and Europe (4%) ( richness in collecting sites is higher in Asia, with more than 10 species per site, often reaching 12 to 15 species and up to 20 species in some localities (Coosemans et al., 2006; Garros et al., 2008) , compared to generally less than 10 species per site, even less than 5 species, on the American and African continents (based on the combination of different collecting methods) (S. Manguin, unpublished data).
Mosquito biodiversity, human health and environmental change
Introduced vectors may have a serious impact on human health either by simultaneously introducing a novel pathogen (e.g. Ae. aegypti and yellow fever/dengue in Americas, airport malaria cases), by spreading a native pathogen (e.g. An. arabiensis and P. falciparum malaria in Brazil, Ae. aegypti and dengue in Asia), or by the independent introductions of a nonnative vector and novel pathogen (e.g. C. pipiens and West Nile virus in America, Ae. albopictus and chikungunya epidemics in Indian Ocean islands and outbreaks in Europe) (Juliano & Lounibos, 2005) . Climate is obviously an important factor for the spread of most invasive mosquitoes. In addition to transportation, global climate changes could indeed increase the risk of vector invasion and the spread of vector-borne diseases even under temperate climate (Rogers et al., 2001) . This adds to the constant increase in international transportation that is a major issue in the dispersion of vectors and pathogens. This needs to be monitored on a regular basis and at a global scale in order to prevent from emerging disease epidemics. In a more general way, travel is a potent force in vector invasion along with disease emergence and spread, and the continued growth in global air travel and shipborne trade is increasing the risk of disease vector invasions (Tatem et al., 2006b ). As transport links are becoming busier and further between spatially distant, but climatically similar regions of the world, global transportation by seaborne or through the worldwide airline network increases the risks of deliberate or accidental movements and establishment of climatically sensitive exotic organisms in new areas (Tatem, 2009) . With traffic levels continuing to rise and climates changing regionally, these risks will vary, both seasonally and year-by-year. Beside invasion of some mosquito species, there is a confirmed loss of biodiversity from anthropogenic origins and this may greatly affect human health. Variation in the diversity of vertebrate hosts may indeed have an influence on the risk of human exposure to vectorborne diseases. High biodiversity can protect human health by reducing the risk of disease transmission due to the diversity of hosts, also called the "dilution effect" (Ostfeld & Keesing, 2000) . On the contrary, reduced biodiversity can increase the risk of disease transmission by concentrating the source pool on few available and competent hosts, unless the biodiversity loss causes the reduction in competent and amplifying hosts (Keesing et al., 2010) . This is valid under four conditions: (1) the vector is generalist, able to blood feed on several hosts, such as Ae. albopictus. However, this condition is not verified for the main mosquito vectors of human diseases as they generally present an anthropophilic behaviour, such as An. gambiae or Ae. aegypti. In this case, the dilution effect is not reducing disease transmission as the vectors feed almost exclusively on humans. (2) The vector acquires pathogens from its hosts through its biting behaviour. Although some Aedes and Culex species may get infected by a transovarial transmission, the large majority of mosquito vectors contract pathogens after an infected bite. (3) The reservoir host is competent for transmitting pathogens. (4) Most competent reservoir host tends to be a community dominant. When all four conditions are met, high diversity in the community of hosts strongly reduces the transmission of vector-borne diseases. Ostfeld (2009) has well documented the effect of biodiversity loss on the increase of vector-borne zoonotic disease transmission; on the contrary, the preservation of intact ecosystems and their endemic biodiversity should reduce the prevalence of some infectious diseases, in particular transmission of zoonotic pathogens such as West Nile Virus and Culex vectors (Keesing et al., 2010) . Therefore, in certain cases, biodiversity may play a dual role in the emergence and transmission of vector-borne diseases with high diversity providing a larger potential source of novel pathogens and vectors, and in the meantime biodiversity can reduce pathogen transmission.
Other studies showed that, in the case of malaria vectors, changes in aquatic predator diversity can have a major impact on larval population and therefore on infectious disease risk. Larval habitat disturbance markedly reduced the predator diversity which had for consequence to increase the density of An. gambiae (Carlson et al., 2009) . As human population increases, urbanization and environmental changes due to an expansion of land cultivation is occurring at a faster pace. Ecological disturbance and development of irrigation is participating in the increase of malaria, as demonstrated in Africa (Minakawa et al., 2006; Mouchet et al., 1998) . Deforestation is obviously one of these types of disturbance. A forest is a closed environment that favours main vectors such as An. dirus in Asia, but forest clearing for cultivation has resulted in the development of more heliophilic vectors, such as An. harrisoni in Southeast Asia (Manguin et al., 2008b) . A similar situation also occurred in Africa with An. gambiae (Livadas et al., 1958) . Dam, irrigation ditches, rice fields, and borrow pits made for bricks used in the construction of houses, constitute favourable larval habitats for An. gambiae and An. arabiensis and in the latter case the mosquito find next to each other suitable larval habitats and human blood source (Mouchet & Brengues, 1990) . In central African highlands, the natural marshes of papyrus, that produces a layer of oil at the water surface inhibiting the anopheline larval development, has been widely replaced by cultivation of valley bottom for food crops and fish ponds offering suitable mosquito habitats. This land use change led to the rapid development of An. gambiae and, in 1994, a deadly malaria epidemic burst in a region of Uganda located above 1,500 meters of altitude and previously considered nearly malaria-free (Mouchet et al., 1998) . In association to the environmental change due to the demographic pressure, the climate with abnormal rainfall, more than 2-fold a normal year, was also a determinant factor that induced this epidemic. Finally, it is noteworthy that zones of unstable malaria are more sensitive to environmental changes and climatic variations than stable malaria regions (Mouchet et al., 1998) .
Vector control strategies
While Anopheles species are distributed into distinct biogeographical zones, the main Aedes and Culex vector species have a worldwide distribution with some invasive species, such as Aedes albopictus being the current example of a rapid and efficient global spread responsible for epidemics of dengue and chikungunya. Each continent has its main malaria vectors (Hay et al., 2010; Mouchet et al., 2004) , among them Anopheles gambiae, An. arabiensis and An. funestus being the most efficient ones in sub-Saharan Africa (Sinka et al., 2010a) ; An. darlingi, the main vector in Latin America (Sinka et al., 2010b) ; An. culicifacies s.l., An. dirus s.l., An. fluviatilis s.l., An. maculatus, An. minimus s.l., and An. stephensi in Asia; and An. farauti s.l., An. koliensis and An punctulatus in the Australian-Pacific region (Sinka et al., 2011) . In comparison, the distribution of species such as Aedes aegypti covers the tropical belt across all continents (Fig. 2) or is cosmopolitan as for Culex quinquefasciatus (Fig. 5) (WHO, 1989 ). This fundamental difference has important consequences on vector control strategies with global control programs that may be applied at a continental scale in the latter case, when regional strategies need to be developed in the case of Anopheles mosquitoes. Vector control strategies are mainly based on three fundamental methods: (1) physical control such as the destruction of larval habitats by environmental modifications, (2) chemical control based on insecticide use, (3) biological control by use of biolarvicides (Rozendaal, 1997) .
Physical control
Physical control is possible by removing larval sites (containers, water deposits), especially efficient against Aedes or Culex species. Larval habitats can also be altered such as drainage operations, intermittent irrigation, change in river discharge or configuration, removal water plants or algae, making habitats unsuitable. Few interesting results against Anopheles mosquitoes have been reported but they require massive engineering efforts (Mouchet et al., 2004) .
Chemical control
The chemical control is based on insecticide impregnation of material, as well as regular spray of insecticides/larvicides by terrestrial or airways according to the nature of the habitats and their size. Vector control programs against Anopheles mosquitoes are mainly based on the use of insecticide-treated nets (ITN), long-lasting insecticidal nets (LLINs), or indoor residual spraying (IRS) which remain effective methods of control when used properly. Larviciding can also be implemented in special situations (well known breeding sites mainly man-made). The use of different insecticides in rotation or mosaic can also be recommended in order to avoid (or at least delay) the problems of resistance (Hemingway et al., 1997; Lenormand & Raymond, 1998) . In association to larval habitat removal, vector control program against Aedes mosquitoes based on insecticidal spraying (organophosphates, pyrethroids) using hand-held apparatus, road vehicle or aircraft presents some efficacy. However, for Ae. aegypti which tends to rest inside houses, indoor spraying is more appropriate. For Ae. albopictus, vector control appears to be more difficult due to its ability to breed away from humans, but its outdoor resting behaviour makes outdoor spraying an effective strategy of control. Two pyrethroid insecticides, alphacypermethrin and lambda-cyhalothrin, applied uniformly to the inside surfaces of either dry tires that were partially filled with water 24 h after spraying, or wet tires partially filled with water prior to spraying showed their efficacy to prevent mosquito larval colonization in disused car tires. Both insecticides using either application method show great potential for the prevention of invasion against Ae. aegypti and Ae. albopictus (Pettit et al., 2010) .
Biological control
Some organisms have proved to be effective against mosquito larvae such as larvivorous fish (Gambusia, Poecilia), predatory insect larvae (dragonfly, Toxorhynchites mosquitoes), copepods, nematode worms, fungi, and bacterial larvicides. The latter ones have concentrated much attention. Thus, Bacillus sphaericus is widely used against Culex species (Skovmand et al., 2009) , while megadoses of dry formulations of Bacillus thuringiensis subspecies israelensis (Bti) proved to be efficient for residual control of Ae. aegypti in small www.intechopen.com
The Importance of Biological Interactions in the Study of Biodiversity 42 containers (Ritchie et al., 2010) . Recent studies have also shown that the use of entomopathogenic fungi could provide an interesting tool having the advantage to be evolution-proof (Blanford et al., 2005; Read et al., 2009; Scholte et al., 2005) .
What about keeping mosquitoes and replacing the vectors
It is interesting here to mention that the current methods are aiming at reducing (or eliminating) mosquito populations and vector species. A recent debate has taken place on the question "What would happen if there were no more mosquitoes?" Despite the collateral damage of eradicating mosquitoes that would result in the loss of a group of pollinators and a primary food source for many species, a world without mosquitoes could be seen as more secure to us, in particular the elimination of Anopheles would be quite beneficial for mankind (Fang, 2010; Wickson, 2010) . However, the limitations in mosquito control strategies make a world without mosquitoes unlikely (Fang, 2010) . In addition, the real impact on ecosystems worldwide is difficult to apprehend, especially as discussions undergone illustrate the nadir in which mosquito ecology lies. In relation with the role of mosquitoes in the ecosystem, it is interesting to notice that among the current effort in developing a transgenic approach against vector-borne disease, one envisaged method is to replace populations of vectors by non-vectors. Even if the relevance of this is highly debated (Boëte, 2006) , one might consider that it would have the advantage to leave mosquitoes in the food chain but the balance between this advantage and the potential adverse effects needs to be properly evaluated.
Nowadays and in the current efforts to reduce the burden of vector-borne diseases, the implementation of integrated vector management (IVM) activities that combine the use of different control strategies in relation to local vector bionomics appear the best strategy to move forward (Chanda et al., 2008) .
Conclusions
Aedes aegypti and Ae. albopictus are forest mosquitoes. In their original habitat they breed in tree-holes, rock holes, fruit husks and other small collections of water. In the peridomestic environment they exploit man-made articles that substitute for these breeding sites. In the modern urban environment the abundance of such articles is the key factor in the abundance of these species and of the burgeoning problem of dengue, chikungunya and other viral infections that they transmit. Modern transportation technology has encouraged widespread commerce in items that can be infested; classic examples are used tires, live plants, and exotic fishes. Accelerating global trade in such items will increase the probability of introduction of such species into new regions. The advent of tens of millions of tightly packed, locked shipping containers (Fig. 8) , the onus on speed in their handling and transportation, and above all their delivery unopened to their ultimate destination, have made conventional inspection in harbour redundant (Reiter, 2010a) . In addition, the exponential increase in cheap air travel and transport has facilitated the movement of human and animal pathogens. In the past three decades, this mobility has sparked outbreaks of diseases such as dengue and chikungunya in many places around the world. Recent events include epidemics of chikungunya in La Reunion Island and northern Italy and of dengue in the Cape Verde Islands. Spectacular examples of other exotic pathogens, such as the explosive panzootic of West Nile virus in the New World are here to remind us the vital importance of a better knowledge and good understanding of the fine interactions
